Introduction

50
N-methyl-D-aspartate activated glutamate receptors (NMDARs) are ligand gated ion 51 channels which naturally transfer currents determined by Na + , K + and Ca 2+ permeation. High 52 permeability of NMDARs to Ca 2+ makes them involved in synaptic plasticity [1, 2] , while their 53 hyperactivation during ischemia or stroke causes neuronal Ca 2+ overload and apoptosis [3] . Ca 2+ -54 dependent desensitization of NMDARs represents a feedback regulation of the NMDAR open 55 probability by the Ca 2+ entry into neurons [4] [5] [6] [7] [8] . The Ca 2+ entry via NMDAR pores produces a concentration-dependent manner because of Ca 2+ -dependent NMDAR desensitization [9] . 60 Recently it has been demonstrated that the inhibition of the plasma membrane Na + /Ca 2+ 61 exchanger (NCX) either by KB-R7943 (2-[2- [4-(4- NMDARs that could be achieved in the case of close location and interaction of NCX and 70 NMDAR molecules in the plasma membrane.
71
The Li + therapy is widely used to stabilize mood disorders, including bipolar disorders 72 and depression as well as suicidal behaviors [12] . There are some experimental indications that 
Materials and methods
83
Primary Culture of Cortical Neurons
84
The procedure of culture preparation from rat embryos was previously described [16, 17] .
85
All procedures using animals were in accordance with recommendations of the Federation for and 77 ± 3 % (n = 10) inhibition (p < 0.03, Student's two-tailed t-test), respectively (Fig 1D) . (Fig 2A) .
205
In the absence of Ca 2+ in the external solution the ratio of amplitudes of NMDA-activated 206 steady-state currents, recorded after and before 5 min MβCD treatment was 47 ± 6 % (n = 6).
207
The decrease of the NMDAR current steady-state amplitude after the treatment is caused by the 208 direct effect of the cholesterol extraction on NMDARs, because under these particular conditions 209 the Ca 2+ -dependent desensitization was not observed (Fig 2A) . In the presence of 1 mM Ca 2+ in 210 the bathing solution, however, the Ca 2+ -dependent desensitization of NMDARs, measured as the 211 ratio of the steady-state current amplitudes in the absence and presence of Ca 2+ before and after 212 the MβCD treatment was significantly greater when cholesterol was extracted (Fig 2A and B (Fig 2C) . The direct effect of MβCD treatment on NMDARs was pronounced and the 218 ratio values obtained in the presence and absence of external Ca 2+ were similar (Fig 2C and D) .
219
In 1 mM intrapipette BAPTA the steady-state NMDAR currents decreased after the extraction to 220 about 10 % of their amplitudes (Fig 2D) , whereas in experiments when the intracellular media 221 was natural in terms of Ca 2+ buffering the NMDAR currents decreased in a much smaller extent
222
(about 47 %, Fig 2A) .
223
Based on these experiments we may assume that in lipid rafts NCX in the Na + -containing solution were 35 ± 9 % (n = 3, overall 98 neurons) and in the Li + -245 containing solution were 36 ± 9 % (n = 3, overall 98 neurons) of the Ca 2+ responses, obtained 246 before the treatment in the Na + -containing solution (Fig 3A and B) . Because these values were 247 significantly smaller, than those obtained before the treatment in the Na + solution (p < 0.0001, NMDARs. Inhibition of NCX with Li + after the cholesterol extraction was not able to decrease
252
NMDARs mediated Ca 2+ accumulation.
253
We further performed the Ca 2+ imaging experiments in which KB-R7943 (10 µM) as a decreased the NMDA-elicited Ca 2+ responses both in the absence and presence of KB-R7943 to 260 32 ± 8 % and 24 ± 7 % (n = 3, overall 91 neurons), respectively (Fig 3D) . 
